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Ball arid array type semiconductor device, has chips mounted on inner side 
of O S ha P ed suTstxate and sealed by resin which is filled between mner 
surface of substrate and chips 



"NECCORP 1999.09.0Z I999JP-248Z18 
VU (2001.03.23) H01L 25/065, H01L 25/07, SSM 
Novelty: Electrode pad (13) is formed on inner ^ a ^connectog .tennmab (1* 
19) are fonned on outer surface of flexible insulating substrate (10) which is bent to U 
shape. Semiconductor chips (11.12) are mounted on 

trough the pad in back alignment condition. Resin (16) is filled inside bent substrate 

between chips to seal the chips. 

Use: Ball arid array type semiconductor device. 

Advantage: Semiconductor chips are mounted in ^?^*™> S 
Cnprovement in package density of semiconductor chip is achieved, Simphfication of 
ZZ^opeJon of^emiconductor chip is obtained. When semiconductor de*ce 
is mounted in substrate, projection configuration of external 

outside which chip, so mounting area is reduced. ElecWcal property of J"*"^ 
device of mounting condition can be examined by performing dedrical connection to 
external terminal arranged to another lateral surface of semiconductor ^ce 
Description of Drawing^): The figure shows the sectional views of semiconductor 
device. (Drawing includes non-English language text). 

Insulating substrate 10 
Semiconductor chip 11,12 
Electrode pad 13 
Resin 16 

External connecting terminal 18,19 * 
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(54) SEMICONDUCTOR DEVICE 

PROBLE^ TO BE SOLVED: To provide a semiconductor 
device, in which mount density of a semiconductor chip is . 
enhanced, mounting of the semiconductor chip is simplified, and 
mounting with a solder bump is possible. 
SOLUTION: A semiconductor device 1 is P^^*^. 
insulating substrate 10, in which an electrode pad 3 is formed^ 
on one surface, and external connecting terminals 18 and 19 are 
formed on the other surface, and two ^^X^te 
12 mounted on the electrode 13 on one surface of the substrate 

0. This device is constituted by folding the substrate 10 to form 
a U-shape in the direction of the thickness wuh one surface 
inward to arrange two semiconductor chips ill md 

tfcSZa*** chips to the mother board 21 is tmproved. 
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* NOTICES * 

Japan Patent Office ±e not rc8 P on8 i ble '°* . » 

damages ceuaed by the uae of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. ,_— , : — 

2-**>* shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[^technical field to which invention belongs] this invention relates to the se ^^ u ^ evice 
SS Uly improvement in packaging density about the sermconductor device 

which carried two or more chips- 

conventional example of to kind of semicondnct ™%?~™££gZ± tS^JS, 
. ae^nct or chip 102.103 to 

aSSfflto. tedfaune 201 , after pasting up Ihe tooth back of two senucondnetor chips 202,203 
arranged in the rear face of a substrate 401 as an external ^^nn^hon child. 

^«a=*tc^^ 

an upper semiconductor chip is smaller than a lower thing, and it is difficult to realize at two 
while it aims at improvement in packaging density. 

^nnection child connected to the aforementioned electrode pad was formed in the field of 
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another side in it, It has two semiconductor chips carried in the aforementioned electrode pad m 
aforementioned one field of the aforementioned substrate. While turning ^ OTt ° n ^ e « eld 
inside, bending the aforementioned substrate to a U character type m the thickness directon and 
constating the two aforementioned semiconductor chips in the very close state, ,t« characterized 
by having been filled up with the resin between the substrates bent the account of before, and 
closing the aforementioned semiconductor chip. Here, the aforemenhoned^semiconductor chip is 
carried according to flip chip structure to the aforementioned electrode pad. Moreover the 
in cremented fxternal end^oTu^blTchlld is arranged in one [ at lea^g^^ 
the field of the outside of the aforementioned substrate bent by the described [above ] U character 
type. In this case, the aforementioned external end-connection child is arranged in the lateral 
surface by the side of both above of the aforementioned substrate, respectively, and it is desirable 
r the child 1 that the solder ball for constituting ball grid array structure to die external end- _ 
connection child by the side of one superficies is connected while electrical conn^ ofe«ch 
aforementioned external end-connection child is carried out to the aforementioned semiconductor 

moOoT^ding to this invention, a semiconductor device is constituted where i » 
mutually carried out because two semiconductor chips carried in the insulating substrate bend a 
substrate to a U character type and form it. Therefore, when a semiconductor device is mounted, 
two semiconductor chips will be mounted where a laminating is earned put, and its packaging 
density of the semiconductor chip to a mounting substrate improves. ^ * e 

end-connection child of a semiconductor device was arranged in one [at least ] lateral raftoc > of 
the lateral surface of the substrate bent to the U character type, while becoming possible to mount 
an external end-connection child with solder bump structure, when a seniiconductor device is 
mounted in a mounting substrate, an external end-connection child projects to a way outside a 
semiconductor chip, is not stationed, and can reduce a component-side product. 

Kodiments of the Invention] Next, the operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is the cross section of 1 operahon ges^lt of the ^nductor 
device 1 of this invention. In the aforementioned semiconductor device 1 two semiconductor 
ehips 1 1 and 12 are connected to the whole surface of the FPC su bstrate (flexible prmte^ireuit 
boaVd) 10 which consists of material with flexibility, such as poly^de ^by ^.JP^g", 
bonding method. That is, the electrode pad 13 which consisted of ****** isTonned m one field of 
the FPC substrate 10, and the golden bumps 14 and 15 prepared in die elecnjode of each^ • 
semiconductor chips 11 and 12, respectively are connected to die * 0 ™^ 0 ** cl ^*^ 
respectively. Moreover, the aforementioned FPC substrate 10 is mostly bent by AeU character 
type in the thickness direction in the mid-position so that the two aforementioned sermconductor 
chips 1 1 and 12 maybe faced. And it fills up with the closure resin 16 between the inside space 
where the aforementioned FPC substrate 10 was bent, i.e., the aforementioned 1 sennconductor 
chips 1 1 and 12 and the FPC substrate 10, and the aforementioned semiconductor chips 1 1 and 12 
are closed between the FPC substrates 10. Moreover, the external end^rmec^ chiWren 18 and 
19 constituted from ****** by the superficies of the aforementioned FPC su ^^^ e * e e 
aforementioned electrode pads 14 and 15 are arranged and globular form s °J d ^^ 17 « 
connected to the external end-connection child 18 of the superficies of *edh*mb ^JS? 
the FPC substrate 10, and it is constituted here as an external termmal of BGA (ball grid array) 
smicture. Moreover/the external end-connection child 19 of the superficies of an *°P * 

formed in electrode pad structure. The aforementioned semiconductor device is constituted as CSP 
(chip-size package) by such composition. %m 
0008] Drawmgj and drawing 3 are the outline perspective diagram for explaining the 
manufacture method of the semiconductor device 1 of drawing 1 . L^ce drawing 2 (a), die FPC 
substrate 10 is formed in the shape of [ of the rectangle of die size which can arrange two 
semiconductor chips ] sheet metal, and the electrode pad 1 3 for canying a sen^conductorctap 
with electric conduction foils, such as copper fod, is arranged 

substrate 10 which consists of insulating materials, such as polyimide resm. in addition, the wiring 
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m d .he through hole .0 which each aforementioned electrode pad 13 dta«MtfM*- - 
mumal - or ifcmuiects with external ^^jffl^fa»l^-3L?' 
FPC substrate 10 moreover. ^^^^ZC^^X and a throngh hole - the 
tongue of the aforenKm.oned FPC ^SlSS»fc«l exlernaitd-ennneofion children 18 and 
^TJeS^S^tSoa. connection was earriedou, mutual*** 

1*0*5^^ 

tforementiooed FPC substrate 10 hke drawmgi W^'S^Zfof tongue of illustration, 
drawn* ! ) are formed in the elecnode prepared,n u £d 

respectively, and each semiconductor claps 11 ^/Xem^tioned FPC substrate 10, and cany 
,5 ,o ure electrode £ i* £5*7* <** «~ * «* 

method or different direction conductive reaim character type in the thickness 

[0010] Further; the aforementoned FPC ^'V^?^' (a)> and it forms. Thereby, each 
direction in me simu haneously ™d-POS,uon *«JnwjwU ( i, e where i, has been arranged back 
aforementioned semiconductor chips 11 *u™ °!„ acl ^ noeotthe aforementioned FPC 
to back. Furthermore, like dmangKb), widi the ^^^^^fpc 
substrate 10 held, a resin 16 is poured into the in "JJjJJj V a ream 16 hardens, the 
substrate 10, and.it is filled np betwea. . 0*1 substratesjm aforementioned «ri» 16. 

aforementioned ™~^ps 1 "Sis? of connecting die solder ball 

Then, the external end^nnection child of s ™ ^ wc 

rass^'^ ~ ^ * * produced - 

.OOinWMlelaymgmesemico^ 

wearing electrode pad 22 currently formed m *etrent face Ola mom mounting 
drawing 1 in case the semiconductor devrce lj ^.^X 7 who?Uomes the extern* 
sob^teCmot^bo^ 

-^^^ 

^^^^^^^^^^^ 

i, snriTe'ro Jy , e * 

character type after carrying two >«K«iAwjard^ ^ ™° ^ formmgf ^ the 
cnipmemodmttesem^ ^«J~dSS mutually and *e lammating of 

laminating of each seimconductor ctops 1 odi mounted in a mother 
the two semiconductor chips 11 and 12 is earned out ^ a resu£ i vnu endKX)nne ction children 

semiconductor -chips 1 1 and 12 is mutely cxnu* semiconductor chips 1 1 and 12 will 
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connecting a testing device to the externa) end-connection child 19 exposed on the upper surface 

?00i™ d i*e inductor device of this operation gestalt shows to iawjag^ . « is also 
p2 Mc ~?oUrs"rniconduc,or device, of the «. cture 

F . , t t where the laminating was earned out. lnai is, 11 

^of fl^£ device 1 mounted in the moth er board 21 other external end- . 
sunace 01 mesemicon uui . . — -■ — f BUA struc rU re of semiconductor device 1A. By this, 

1 and lAwiUbe^htally carried 
onT^ouX*eex°lal chdJonnection child 18 (20) and 19, respectively, andelectncal 
"nation offlTtwo semiconductor chips 11 and 12 each earned ■ «*■ ^»«°™ 
semiconductor devices 1 and 1 A as a result, respectively wll be earned out mutually, and 

mounting will be performed to a mother board 21. fit,..™ 

fOOUllhus withthe mounting structure which earned out the lairnmtmgoftoettro _ 
[00MJ tBm, wim inemoiui e semiconductor chips 11 and 12 will be 

S3w £ ^on^pX. ofSou. one semiconductor chip, it becomes possible to 
^^^^^^^^^^^ 

mounting of packaging density can be realized extremely. 

!H of ^ invention] Since a semiconductor device is constituted where a laminating M 
Sly^xieTou be^auTe two semiconductor chips by which this invention was earned in the 
M^^^bS^ substrate to a U character type and form it as explained above, when a 
insulating substrate Dena * semiconductor chips will be mounted where a laminating is 

SCm T ^^SSS^^^^^ chi P t0 a counting substrate improves. 
XwTsSL ^^L P exS 8 tSal of a semiconductor device was arranged in one [ at least ] 
Moreover^sincc me ex ema subs trate bent to the U character type, while becoming 

lateral surface of the lateral surface bump structure, when a semiconductor device is 

cZtnox L^,Td can reduce a component-side product. Furthermore, it also becomes 
cmp, is noi ^ng«' electrical property of the semiconductor device of a mounting state by 

tSEta eternal terminal arranged in me lateral sorface of another 
side of a semiconductor device. 
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